Chemiluminescent detection for capillary electrophoresis and EMMA enzyme assays.
A large number of analytically and physiologically significant enzymes produce or consume hydrogen peroxide (H2O2). Post-column reaction of H2O2 with luminol in an alkaline solution results in chemiluminescence. A prototype reactor/detector for CE with chemiluminescent detection (CLD) of H2O2 was constructed and utilized. Two variations of the detection cell illustrated the difference between an analyte-limiting (stagnant-cell) and a window-limiting (swept-cell) detection scheme. The stagnant-cell detector had a low limit of detection (39 fmol at S/N = 3), but poor separation efficiency (1100 theoretical plates). The swept-cell detector demonstrated greater efficiency (226,000 theoretical plates), but a detection limit one order of magnitude higher (380 fmol). Several enzyme assays were developed using electrophoretically mediated microanalysis (EMMA) with chemiluminescent monitoring of H2O2. EMMA can be used to perform enzyme assays in a capillary format using electrophoretic mixing. Accumulated product of an incubation is swept to the detector and traditionally monitored by UV-VIS absorbance, fluorescence, or electrochemical detection. Higher sensitivity may also be obtained from the use of CLD. Chemical amplification with galactose oxidase and glucose oxidase resulted in the production of H2O2, while catalase enzymatically consumed H2O2. This work showed a CLD limit of 9300 molecules in the case of catalase.